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1

FOCUS ADJUSTMENT DEVICE AND FOCUS
ADJUSTMENT METHOD

Benefit 1s claimed, under 35 U.S.C. §119, to the filing date
of prior Japanese Patent Application No. 2015-021324 filed
on Feb. 5, 20135. This application 1s expressly incorporated
herein by reference. The scope of the present invention is not
limited to any requirements of the specific embodiments
described 1n the application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a focus adjustment device
and focus adjustment method capable of accurate focus
adjustment, even when a point light source or high bright-

ness light source are contained within a subject.

2. Description of the Related Art

If a point light source 1s contained within a subject, a false
focus position will be detected due to the point light source,
and carrying out AF (Auto Focus) with good precision 1s
difficult. A focus adjustment device that can carry out AF
with good precision even with this type of subject has
therefore been proposed. For example, a focus adjustment
device that sets multiple partitioned areas, counts high
brightness pixels within those areas, determines an area for
which that count value 1s a given value or more as being a
point light source subject, and carries out AF in an area,
among the multiple partitioned areas, 1n which a point light
source does not exist, 15 proposed in Japanese patent laid
open number 2013-097082 (hereafter referred to as patent
publication 1). Also, 1n this focus adjustment device, in the
event that orientation change such as pan or tilt has been
detected, the process 1s performed again from the point light
source determination.

In the determination of point light source 1n patent pub-
lication 1 above, without determining the size of a high
brightness area there 1s a possibility of erroneous determi-
nation of white portions within a black subject as point light
sources, and high brightness areas are searched for 1n pixel
units involving a longer processing time. Also, with patent
publication 1, although AF is carried out in an area 1n which
a pomnt light source does not exist, with a video there are
cases where point light sources are moving, and there 1s a
possibility that AF precision will be degraded 1n cases such
as 1lluminations where it 1s desired to actually take a picture
of a subject of point light sources. Further, with patent
publication 1, in a case where pan or tilt has been detected,
with AF for a movie (hereafter referred to as movie AF) eftc.
point light source determination 1s repeated with high fre-
quency resulting in processing load being large, and being a
factor 1in the undermining of AF stability.

A point light source subject or high brightness light source
(light source subject such as a fluorescent lamp) are
examples of weak subjects with which 1t 1s easy to errone-
ously confirm a false focus position as a focus position when
carrying out contrast AF (hill climbing AF). In particular,
since the subject changes sequentially 1n movie AF, due to
camera operations such as pan and tilt, and due to movement
of the subject, there 1s a possibility of a point light source
subject and a non-point light source changing during the AF
operation, and 1t 1s necessary to carry out optimum focus
adjustment for either case, but the focus adjustment device

of the conventional art 1s msuflicient 1n this regard.

SUMMARY OF THE INVENTION

An object of the present invention 1s to provide a focus
adjustment device and a focus adjustment method that
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appropriately determine a light source subject, and can
appropriately carry out state transition of AF control for the

light source subject.

A focus adjustment device of the present invention, for
carrying out focus adjustment by moving a focus lens based
on 1mage signals of an 1image sensor for forming a subject
image, comprises a point light source determination section
which determines a point-like light source subject based on
the 1mage signals, an orientation stability determination
section which determines stability of orientation by detect-
ing orientation of the focus adjustment device, a photometry
section which outputs photometric values corresponding to
subject brightness based on the 1mage signals, and a focus
adjustment section which carries out a focus adjustment
operation using the image signals, based on a determination
result of the poimnt light source determination section,
wherein the point light source determination section, 1n a
state where a point-like light source subject 1s currently
determined, when a determination result of the orientation
stability determination section indicates unstable and a pho-
tometric value output from the photometry section does not
indicate low brightness, determines that the subject 1s not a
point-like light source.

A focus adjustment method for a focus adjustment device
of the present invention, for carrying out focus adjustment
by moving a focus lens based on 1mage signals of an 1image
sensor for forming a subject 1mage, comprises determining
a point-like light source subject based on the 1image signals,
determining stability of orientation by detecting orientation
of the focus adjustment device, outputting photometric
values corresponding to subject brightness based on the
image signals, and carrying out a focus adjustment operation
using the 1mage signals, based on a determination result of
the point light source determination section, and wherein at
the time of the point light source subject determination, 1n a
state where a point-like light source subject 1s currently
determined, when a determination result of the orientation
stability determination section indicates unstable and a pho-
tometric value output from the photometry section does not
indicate low brightness, 1t 1s determined that the subject 1s
not a point-like light source.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram mainly showing the electrical
structure of a camera of one embodiment of the present
invention.

FIG. 2A to FIG. 2F are drawings for explaining the
concept of determination for a light source subject, 1n a
camera of one embodiment of the present invention.

FIG. 3 1s a drawing showing finely divided photometry
areas, 1n the camera of one embodiment of the present
invention.

FIG. 4A to FIG. 4C are drawings showing coarsely
divided photometry areas, 1in the camera of one embodiment
of the present invention.

FIG. 5A and FIG. 5B are state transition diagrams for the
camera of one embodiment of the present invention, with
FIG. SA being a state transition diagram for subject states,
and FI1G. 5B being a state transition diagram for AF control
states.

FIG. 6 1s a flowchart showing a determination operation
for subject state, 1n the camera of one embodiment of the
present 1nvention.

FIG. 7 1s a flowchart showing a determination operation
tor light source subject, in the camera of one embodiment of
the present invention.
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FIG. 8 1s a flowchart showing a determination operation
for disengagement, in the camera of one embodiment of the
present mvention.

FIG. 9 15 a flowchart showing a determination operation
for subject change, 1n the camera of one embodiment of the
present mvention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1

An example where a digital camera 1s adopted as one
embodiment of the present invention will be described 1n the
following. This digital camera carries out focus adjustment
by causing focus lens movement based on 1image signals of
an 1mage sensor for forming a subject 1mage. A subject
image 1s also subjected to live view display on a display
section that 1s arranged on a rear surface of a camera body,
based on 1image signals from the image sensor. A photogra-
pher determines composition and photo opportumity by
looking at the live view display. At the time of a release
operation 1mage data based on the 1image signals 1s stored 1n
a storage medium. Image data that has been stored in the
storage medium can be played back and displayed on the
display section 1f playback mode 1s selected.

Also, 1n this embodiment, it 1s determined, at the time of
the movie AF, whether a subject 1s a point light source, a
high brightness light source, a normal subject, or unclear. A
bright point under conditions of low brightness, such as a
night scene, 1s determined as a point light source, and a high
brightness subject such as a fluorescent lamp within a room
1s determined as a lhugh brightness light source. Also, focus
adjustment 1s carried out by selecting either of three AF
control states, 1n accordance with contrast and focus level of
the subject, namely a search state, a wob (wobbling) state or
a standby state. The wob state 1s a control state where focus
position 1s detected using variation 1n focus evaluation value
(contrast value) while moving a focus lens backwards and
forwards 1 the optical axis direction by microscopic
amounts within a depth of field.

FIG. 1 1s a block diagram mainly showing the electrical
structure of the camera of this embodiment. This camera
comprises a system controller 10, a lens group 21, an
aperture 22, a shutter 23, an 1mage sensor 24, a display
clement 235, a touch panel 26, a camera operation switch 27,
a gyro sensor circuit 28, a focus adjustment mechanism 31,
an aperture drive mechanism 32, a shutter drive mechanism
33, an 1mage sensor IF circuit 34, a display element drive
circuit 35, a touch panel drive circuit 36, a flash ROM 41,
an SDRAM 42, and storage media 43.

The lens group 21 includes a focus lens for adjusting
focus, and has a plurality of optical lenses. Focus of an
image of a subject formed on the image sensor 24 1s adjusted
by moving the focus lens 1n the optical axis direction. The
aperture 22 adjusts amount of light that 1s incident on the
1mage sensor 24 through the lens group 21, by varving
opening diameter. An optical system 1nclud1ng the lens
group 21 and the aperture 22 etc. may be constructed as an
interchangeable lens that can be attached to and detached
from a body of the camera 1.

The shutter 23 1s provided on a front surface of the image
sensor 24, and controls mcidence of light onto the image
sensor 24 through the lens group 21, by passing or blocking
subject light flux. The image sensor 24 includes, for
example, a CCD mmage sensor or a CMOS 1mage sensor. The
image sensor 24 creates image signals by photoelectric
conversion, based on a subject 1mage that has been formed
by the lens group 21.
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Under the control of the system controller 10, the focus
adjustment mechanism 31 moves the focus lens that is
included 1n the lens group 22 in the optical axis direction, 1n
order to Eld]llSt focus. The aperture drive mechanism 32
drives opening diameter of the aperture 22 under control of
the system controller 10. The shutter drive mechanism 33
drives the shutter 23 under control of the system controller
10. The image sensor IF circuit 34 reads out image signals
from the 1mage sensor 24 and outputs 1image data that has
been converted to digital signals to the system controller 10.

The display element 235 includes, for example, a liquid
crystal display. The display element 235 displays various
images, such as a live view 1mage, a playback image of an
already taken 1mage, or an operation screen etc. The touch
panel 26 1s provided on the display element 25, and acquires
touch input by a user. The display element drive circuit 35
controls display operation by the display element 25, under
control of the system controller 10. The touch panel drive
circuit 36 controls acquisition of touch mput by the touch
panel 26, under control of the system controller 10.

The camera operation switch 27 includes, for example, a
release switch, a record button for movie, and a cross-shaped
key for performing various mputs. If the camera operation
switch 27 1s operated by the user, that operating state 1s
transmitted to the system controller 10.

The gvro sensor circuit 28 detects orientation of the
camera. The gyro sensor circuit 28 transmits information
regarding camera orientation to the system controller 10.
The system controller 10 (particularly a CPU 11) and the
gyro sensor circuit 28 function as an orientation stability
determination section for determining stability of orientation
by detecting orientation of the focus adjustment device
(camera) (refer for example, to S53 and S55 1 FIG. 9).

The flash ROM 41 1s a non-volatile electrically rewritable
memory, and stores program code 41a and control param-
cters 415 for controlling camera operation that are used by
the system controller 10. The SDRAM 42 1s an electrically
rewritable volatile memory, and provides a works area 42a,
which 1s a storage area used in operations by the system
controller 10. The storage media 43 can be fitted into and
taken out of the camera, and stores data of still images, and
movie files 43a, that have been taken by the camera.

The system controller 10 includes a central processing
umt (CPU) 11, an AF control circuit 12, an AE control circuit
13, an 1mage processing circuit 14, a facial recognition
circuit 15, and a movie storage circuit 16. It should be noted
that the AF control circuit 12, AE control circuit 13, image
processing circuit 14, facial recognition circuit 15, movie
storage circuit 16 etc. may be constructed as an application
specific integrated circuit (ASIC) or digital signal processor
(DSP).

The CPU 11 carries out various operations using the
program code 41la and control parameters 415 that have
been stored 1n the flash ROM 41.

The AF control circuit 12 carries out various operations
related to autofocus (AF) and controls operation of the focus
adjustment mechanism 31 etc. Specifically, the AF control
circuit 12 calculates AF evaluation value based on high
frequency components of 1image data from the 1mage sensor
24, and controls operation of the focus adjustment mecha-
nism 31 so that this AF evaluation value becomes a peak.
The AF control circuit 12 and the CPU 11 function as a focus
adjustment section for carrying out a focus adjustment
operation using the image signals, based on a determination
result of the point light source determination section.

The AE control circuit 13 carries out various operations
related to exposure control, and controls operation of the
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aperture drive mechanism 32 and the shutter drive mecha-
nism 33 etc. Specifically, subject brightness 1s calculated
based on 1image data from the 1mage sensor 24. Based on this
calculated subject brightness an aperture value, shutter
speed value and ISO sensitivity etc. to give optimum expo-
sure are calculated, and control of the aperture drive mecha-
nism 32 (aperture value control), shutter drive mechamism
33 (shutter speed control), and image sensor IF circuit 34
(ISO sensitivity) are carried out. The AE control circuit 13
functions as a photometry section for outputting a photo-
metric value corresponding to subject brightness based on
the 1mage signals.

Also, the AE control circuit 13 acquires brightness values
of finely divided photometry areas and brightness values of
coarsely divided photometry areas, that will be described
later using FIG. 2A to FIG. 4. Maximum brightness value,
mimmum brightness value and average brightness value are
then obtained for the finely divided photometry areas. Maxi-
mum brightness value and minimum brightness value are
also obtained for the coarsely divided photometry areas. It
should be noted that brightness values for each of the finely
divided photometry areas and the coarsely divided photom-
etry areas may also be obtained 1n the 1mage sensor IF circuit
34 and the 1mage processing circuit 14 etc. as well as the AE
control circuit 13. Accordingly, regarding image signals, the
above described photometry section has a divided area
setting section for setting first divided areas (finely divided
photometry areas) and second divided areas that have larger
arca than the first divided regions (coarsely divided pho-
tometry areas), and a photometric value calculation section
for calculating first photometric values based on first image
signals corresponding to the first divided areas, and second
photometric values based on 1image signals corresponding to
the second divided areas.

The AE control circuit 13 and the CPU 11 function as a
point light source determination section for determining a
point-like light source subject based on 1image signals (refer,
for example, to S21 and S23 in FIG. 7). This point light
source determination section, 1n a state where a point-like
light source subject 1s currently determined, when a deter-
mination result of the orientation stability determination
section indicates unstable and a photometric value output
from the photometry section does not indicate low bright-
ness, determines that the subject 1s not a point-like light
source (refer, for example, to S31 Yes, S33 and S41 1n FIG.
8). The point light source determination section determines
whether or not there 1s a point light source subject based on
the first photometric values and the second photometric
values (refer, for example, to S21 in FIG. 7). The point light
source determination section sets threshold values in accor-
dance with a maximum value and minimum value from
among a plurality of first photometric values (for example,
photometric values of the finely divided photometry areas)
(refer, for example, to equation (2) which will be described
later), and 1n a case where the second photometric values
(for example, photometric values of coarsely divided pho-
tometry areas) represent a lower brightness than a threshold
value determines a point light source subject (refer to S21 in
FIG. 7, for example).

Also, with this embodiment, there 1s a standby state 1n
which focus detection 1s carried out with the focus lens being,
stopped and subject variation 1s monitored (refer to FI1G. 3B,
for example), and the point light source determination
section determines that 1t 1s no longer a point-like light
source subject (refer, for example, to S31 Yes, S33, S39 and
S41 1n FIG. 8) when a state where output of the photometry
section does not indicate low brightness continues for a
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grven time or longer while 1n the standby state, and 1n a state
where 1t 1s currently determined that the subject 1s a point-
like light source subject.

Also, the AE control circuit 13 and the CPU 11 function
as a non-point light source determination section for deter-
mining that 1t 1s not a point-like light source based on 1mage
signals, and this non-point light source determination sec-
tion determines that 1t 1s not a point-like light source subject
(refer, for example, to S25 and S27 i FIG. 7), when a
difference between a maximum value and an average value,
among a plurality of first photometric values, 1s larger than
a given value (refer, for example, to equation (3) which will
be described later).

The 1mage processing circuit 14 subjects 1image data, that
has been generated by the 1image sensor 24 and acquired by
means of the image sensor IF circuit 34, to image process-
ing. The facial recognition circuit 15 carries out facial
recognition processing to recognize a face included 1n a
subject that has been taken by the image sensor 24. The
movie storage circuit 16 stores movie data, that has been
generated by the image sensor 24, acquired by means of the
image sensor IF circuit 34 and subjected to image processing
by the 1mage processing circuit 14, 1n the storage media 43.

An overview of a light source determination method of
this embodiment will be described using FIG. 2A to FIG. 2F.
Determination of light source subject in this embodiment 1s
the performing of determination as to whether there 1s a
point light source subject, a high brightness light source
subject or a subject other than these using a plurality of
divided photometry areas (hereafter referred to as finely
divided photometry areas (refer to FIG. 2A, FIG. 2C and
FIG. 2E)) and divided photometry areas that are larger than
the plurality of divided areas (hereafter referred to as
coarsely divided photometry areas (refer to FIG. 2B, FIG.
2D, and FIG. 2F)). Specifically, FIG. 2A to FIG. 2F show
subject images that have been taken by the image sensor 24,
with each of the rectangles in FIG. 2A, FIG. 2C, and FIG.
2E respectively representing finely divided photometry
areas, and each of the rectangles 1n FIG. 2B, FIG. 2D, and
FIG. 2F respectively representing coarsely divided photom-
etry areas.

For example, in a case where one area AS1 of the finely
divided photometry areas 1s high brightness, as shown 1n
FIG. 2A, and a coarsely divided photometry area ALl
containing the finely divided photometry area AS1 is not
high brightness, as shown 1 FIG. 2B, a point light source 1s
determined. Similarly, 1n a case where one of the areas AS2
of the finely divided photometry areas 1s high brightness, as
shown 1n FIG. 2C, and a coarsely divided photometry area
AL 2 that contains the finely divided photometry area AS2 1s
not high brightness, as shown in FIG. 2D, a point light
source 15 determined.

On the other hand, in a case where one of the areas AS3
of the finely divided photometry areas 1s high brightness, as
shown 1n FIG. 2E, and a coarsely divided photometry area
AL3 that contains the finely divided photometry area AS3 1s
high brightness, as shown in FIG. 2F, a non-light source
subject 1s determined (it 1s not determined to be a point light
source).

Arrangement of the plurality of divided photometry areas
will be described using FIG. 3 and FIG. 4A to FIG. 4C. FIG.
3 shows an example of finely divided photometry areas. In
FIG. 3, each rectangle 1s a finely divided photometry area,
and the greater the division number for the finely divided
photometry areas, the easier it becomes to detect smaller
pomnt light sources. However, increasing the number of
divisions increases computation load in the software, and
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makes hardware structures more complicated. The division
number should therefore be determined in view of these
circumstances. With the example shown 1n FIG. 3, areas are
divided into 18x135 for an aspect ratio of 16:9. The finely
divided photometry areas may also be arranged so as to
cover the whole of a shooting range.

FIG. 4A to FIG. 4C show arrangement examples of the
coarsely divided photometry areas. The division number for
the coarsely divided photometry areas 1s smaller since
division 1s coarser than that for the finely divided photom-
etry areas. However, 11 the division number 1s too course a
common subject that 1s whitish may be determined as a light
source, so division number must be appropriately set. In
FIG. 4A the screen 1s divided into 3x35, and the coarsely
divided photometry areas are 18 times larger than the finely
divided photometry areas. Also, the example shown 1n FIG.
4B 1s an example 1n which the coarsely divided photometry
areas are arranged 2x4.

Also, besides the examples shown in FIG. 4A and FIG.
4B, arrangements of the coarsely divided photometry areas
may also be such that the coarsely divided photometry areas
overlap, as shown i FIG. 4C. With the example shown 1n
FIG. 4C, the widths of the coarsely divided photometry area
AL4 and the coarsely divided photometry area ALS are the
same, and they are partially overlapping.

Next, an overview of state transition will be described
using FIG. 5A and FIG. 5B. FIG. 5A 1s a state transition
diagram for subject state, and FIG. 5B 1s a state transition
diagram for AF control state. State transition for subject state
and state transition for AF control state are executed 1n
parallel.

With a movie, subject states vary sequentially due to
camera operation and subject movement etc., and tracking
this varying subject with good stability and precision 1s
required 1n movie AF. With this embodiment therefore, in
order to carry out stable AF for a point light source or high
brightness light source subject, four states are assumed, as
shown 1n FIG. SA, transitioning 1s performed between these
states, and optimum processing 1s carried out 1n respective
states.

Details of determination of each subject state will be
described later, but bnefly there are four subject states,
namely high brightness light source, point light source,
normal subject and unclear. If a result of the light source
subject determination 1s high brightness light source when
unclear or normal subject are the subject state, there 1s a
transition to high brightness light source, as shown by state
transitions #1 and #2. Also, 1f a result of the light source
subject determination 1s point light source when unclear or
normal subject are the subject state, there 1s a transition to
point light source as shown by state transitions #3 and #4.

Also, 11 high brightness light source subject change deter-
mination 1s confirmed 1n a case where high brightness light
source 1s the subject state, there 1s a transition to unclear, as
shown by ftransition #5. I high brightness light source
disengagement determination 1s confirmed in a case where
high brightness light source 1s the subject state, there 15 a
transition to normal subject, as shown by transition #6.

Also, 1 point light source subject change determination 1s
confirmed 1n a case where point light source 1s the subject
state, there 1s a transition to unclear, as shown by transition
#7. 1T point light source disengagement determination 1s
confirmed 1n a case where point light source 1s the subject
state, there 1s a transition to normal subject, as shown by
transition #8.
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Also, when the subject state 1s unclear, if N frames elapse
in the unclear state there 1s a transition to normal subject, as
shown by state transition #9.

FIG. 5B shows state transitions for AF control state,
performed 1n parallel with state transitions for subject state.
There are three AF control states, namely the search state,
wob state, and standby state. The search state is a state where
the focus lens 1s moved between the infinity end and the
close-up end 1n order to detect a peak of AF evaluation
value. Also, the wob state 1s a state where the focus lens 1s
moved by microscopic amounts forward and backwards in
the optical axis direction within the depth of field. The
standby state 1s a state where neither search nor wob control
are carried out.

In the event that a focus position being reached has been
detected based on the AF evaluation value when in the
search state, the standby state 1s entered, as shown by the
state transition #11. Also, 1f the AF evaluation value being
close to a peak has been detected when 1n the search state,
the wob state 1s entered, as shown by state transition #12.

If the fact that peak position 1s distant has been detected
based on the AF evaluation value when 1n the wob state, the
search state 1s entered, as shown by the state transition #13.
In the event that a focus position being reached has been
detected based on the AF evaluation value when in the wob
state, the standby state 1s entered, as shown by the state
transition #14. Also, 1f change detection 1s carried out based
on the AF evaluation value when 1n the standby state, the
wob state 1s entered, as shown by state transition #15.

Next, operation of the subject state determination will be
described using the flowchart shown in FIG. 6. This flow 1s
executed by the CPU 11 controlling respective circuits and

respective mechanisms within the camera, based on program
code 41a stored 1n the flash ROM 41. This also applies to the

flowcharts shown 1n FIG. 7 to FIG. 9.

The overall flow for subject state determination 1s
launched once 1mage data for a single frame i1s 1nput the
image sensor 24. Once the flow has been launched, first,
brightness of the finely divided photometry areas 1s acquired
(S1). Here, the AE control circuit 13 acquires brightness
values for each of the finely divided photometry areas such
as was shown 1n FIG. 2A, FIG. 2C, FIG. 2E or FIG. 3 based

on 1mage data that has been read out from the 1image sensor
24.

If brightness values for the finely divided photometry
areas have been acquired, next brightness values for the
coarsely divided photometry areas are acquired (S3). Here,
the AE control circuit 13 acquires brightness values for each
of the coarsely divided photometry areas such as was shown
in FIG. 2B, FIG. 2D, FIG. 2F or FIG. 4A to FIG. 4C based
on 1image data that has been read out from the 1mage sensor
24.

If brightness values for the coarsely divided photometry
arecas have been acquired, next maximum, minimum and
average brightness are acquired for the finely divided pho-
tometry areas (S5). Here, the AE control circuit 13 or the
CPU 11 obtains maximum brightness value, minimum
brightness value, and average brightness value based on the
brightness values for the finely divided photometry areas
that were acquired 1n step S1.

If maximum, minimum and average brightness for the
finely divided photometry areas have been acquired, next
maximum, minimum and average brightness are acquired
for the coarsely divided photometry areas (S7). Here, the AE
control circuit 13 or the CPU 11 obtains maximum bright-
ness value and minimum brightness value based on the
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brightness values for the coarsely divided photometry areas
that were acquired 1n step S3.

If maximum and mimmum brightness have been acquired
for the coarsely divided photometry areas, next subject

change determination 1s carried out (59). Here, 1n the case of 5

the point light source state and the high brightness light
source state, the CPU 11 determines whether or not there has
been change 1n the subject (refer to state transitions #35 and
#6 1n FIG. 5A). The imitial state 1s the unclear state, and 1n
the case of the unclear state this determination 1s effectively
not performed. Detailed operation of this subject change
determination will be described later using FIG. 9.

If subject change determination has been carried out, it 1s
next determined whether or not determination 1s feasible
(S11). Here 1t 1s determined whether 1t 1s possible to carry
out the determination of steps S15 and S19, which will be
described later. Here, 1t 1s determined whether 1t 1s possible
to carry out the determination if either of the following
conditions (1) to (111) 1s satisfied.

(1) The subject state 1s unclear.

(11) The subject state 1s the normal subject state, and a
fixed time period has elapsed

(111) The subject state 1s either point light source or high
brightness light source state, it 1s a standby phase, and a
fixed time period has elapsed.

It should be noted that here, a fixed time period having
clapsed means a case where 1image data of predetermined N
frames are readout after setting subject state. The 1mage
sensor 24 1s read out at specified time 1ntervals.

Next, if the result of determination in step S11 1s that

execution of determination 1s possible, 1t 1s next determined
whether or not 1t 1s a normal subject state or an unclear state
(S13). The mitial state 1s the unclear state, and in the light
source subject determination in step S15, which will be
described later, subject state 1s set to either point light
source, high brightness light source, or normal subject. In
this step determination 1s based on the subject state that has
been set.
If the result of determination 1n step S13 1s the normal
subject state or the unclear state, next light source subject
determination 1s carried out (S135). Here, it 1s determined
whether or not there 1s a point light source, a high brightness
light source, or a normal subject using the maximum and
mimmum brightness values within the finely divided pho-
tometry areas and within the coarsely divided photometry
arcas that were obtamned 1 steps S5 and S7. Detailed
operation of this light source subject determination will be
described later using FIG. 7.

I1 the result of determination 1n step S13 1s that it 1s neither
the normal subject state or the unclear state, it 1s next
determined whether or not 1t 1s the standby state (refer to
FIG. 5B) (S817). Here determunation i1s based on the AF
control state.

If the result of determination 1n step S17 1s that 1t 1s the
standby state, disengagement determination 1s carried out
(S19). While being focused and in the standby state, in the
event that there 1s no longer a point light source within the
subject 1image, or there 1s no longer a high brightness light
source, 1f this state continues for a given time, there 1s shift
to a normal subject state by disengaging from the point light
source state or the high brightness light source state.
Detailed operation of this disengagement determination will
be described later using FIG. 8.

If the result of determination in step S11 1s that determi-
nation 1s not feasible, or 11 the result of determination in step
S17 1s not the standby state, or i1t light source subject
determination has been carried out 1n step S15, or 1f disen-
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gagement determination has been carried out 1n S19, the
flow for subject state determination 1s terminated. Then, 1f
image data for the next frame 1s mnput from the image sensor
24 determination of the subject state commences again. With
this embodiment, determination of subject state 1s carried
out for every frame, but determination of subject state may
also be carried out every few frames.

Next, the light source subject determination of step S15
will be described using the tlowchart shown in FIG. 7. If the
flow for light source subject determination is entered, 1t 1s
first determined whether or not there 1s a point light source
(521). Regarding whether or not there 1s a point light source,
a point light source subject 1s determined when the three
conditions (1v) to (vi1) below have been satisfied, that 1s,
when an AND condition has been satisfied.

(1v) At the time of low brightness

With this embodiment, a time of low brightness 1s deter-
mined when an average brightness of the finely divided
photometry areas 1s lower than BV0, for example.

(v) When 1n-screen brightness diflerence 1s large

With this embodiment, equation (1) below 1s computed,
that 1s average brightness value (BVave) for the finely
divided photometry areas 1s subtracted from maximum
brightness (BVmax) of the finely divided photometry areas,
and 1t 1s determined that 1n-screen brightness diflerence 1s
large when this subtraction value 1s larger than a 2.5 step. It
should be noted that a 2.5 step 1s an example, and a value
that 1s larger or smaller than this value may be used as long
as 1t 1s a value that enables determination that in-screen
brightness diflerence 1s large.

BVmax-FVave>2.5

(vi) When a high brightness area i1s small

With this embodiment, it 1s determined that a high bright-
ness area 1s small when there 1s no area 1 which a light
source subject determination brightness TH 1s exceeded
within the coarsely divided photometry areas. Here, light
source subject determination brightness TH 1s calculated
from equation (2) below.

(1)

TH=bVmin+(5Vmax-5¥Vmin)x0.8 (2)

It should be noted that here BVmin 1s a minimum brightness
value for the finely divided photometry areas, and BVmax 1s
a maximum brightness value for the finely divided photom-
etry areas.

With equation (2) above, the larger a difference between
maximum brightness value BVmax and minimum bright-
ness value BVmin, the lower light source subject determi-
nation brightness TH 1s. As a result, it 1s made easy to detect
that TH has been exceeded within the finely divided pho-
tometry areas, and made diflicult to detect that a brightness
value becomes lower than TH within the coarsely divided
photometry areas. At the time of backlighting there 1s a
tendency for brightness difference to become large (Bright-
ness value By for outdoor lighting, sunlight etc. becomes
considerably higher than brightness value By for a point
light source), and light source subject determination 1s not
carried out at the time of backlighting.

If the result of determination 1n step S21 1s that all of the
above described conditions (1v) to (v1) have been satisfied,
a point light source 1s determined, and the subject state 1s set
to the point light source state (523).

On the other hand, if the result of determination in step
S21 1s that any of the above described conditions (1v) to (v1)
have not been satisfied, 1t 1s next determined whether or not
there 1s a high brightness light source (S25). Regarding
whether or not there 1s a high brightness light source, a high
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brightness light source subject 1s determined when the two
conditions (vi1) to (vii1) below have been satisfied, that 1is,
when an AND condition has been satisfied.

(vi1) When 1n-screen brightness difference 1s large

With this embodiment, equation (3) below 1s computed,
that 1s average brightness value (BVave) for the finely
divided photometry areas 1s subtracted from maximum
brightness (BVmax) of the finely divided photometry areas,
and 1t 1s determined that 1n-screen brightness difference 1s
large when this subtraction value 1s larger than a 3.5 step. It
should be noted that a 3.5 step 1s an example, and a value
that 1s larger or smaller than this value may be used as long
as 1t 1s a value that enables determination that in-screen
brightness difference 1s large, but 1s preferably larger than
the step for the determination of equation (1) above (with the
above example, 2.5).

BVmax-hVave>3.5 (3)

(vii1) When a high brightness area 1s small

With this embodiment, similarly to condition (vi) above,
it 1s determined that a high brightness area 1s small when
there 1s no area 1n which a light source subject determination
brightness TH 1s exceeded within the coarsely divided
photometry areas. Here, the light source subject determina-
tion brightness TH 1s the same as for equation (2) above.

TH=bVmin+(5 Vmax-5¥Vmin)x0.8 (2)

If the result of determination in step S25 1s that both of the
above described conditions (vi1) to (vi11) have been satisfied,
a high brightness light source 1s determined, and the subject
state 1s set to the high brightness light source state (S27).

On the other hand, 1f the result of determination 1n step
S25 1s that either of the above conditions (vi1) and (vi) 1s
not satisiied, the normal subject state 1s determined and the
subject state 1s set to normal subject state (S29).

Once the subject state has been set in step S23, S27 or
529, the originating flow 1s returned to.

Next, the disengagement determination of step S19 (refer
to FIG. 6) will be described using the flowchart shown in
FIG. 8. This disengagement determination 1s determination
at a constant period (for example, every time 1image data for
a single frame 1s read out from the 1image sensor 24, or every
N frames), when the AF control state shown in FIG. 5B has
entered the standby state. In this disengagement determina-
tion flow, when a disengagement counter, which will be
described later, has been counted up more than THa, there 1s
a transition to the normal subject state by disengaging from
the point light source state or the high brightness light source
state. This disengagement counter is reset when the standby
state 1s entered.

If the tlow for disengagement determination 1s entered, it
1s first determined whether or not it 1s a point light source
state (S31). The point light source state 1s set 1n step S23. In
this step 1t 1s determined whether or not the point light
source state 1s currently set.

If the result of determination 1n step S31 1s that 1t 1s the
point light source state, 1t 1s next determined whether or not
a count up condition for point light source has been satisfied
(S33). Here, the disengagement counter i1s incremented
when a condition of not low brightness 1s satisfied. With this
embodiment, not low brightness i1s determined when an
average brightness (BVave) of the finely divided photometry
areas 1s greater than or equal to Bvl. It 1s possible to allow
hysteresis by setting an average brightness to 1 step brighter
than the determination condition (1v) for the case of point
light source for step S21 described above.
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If the result of determination 1n step S31 1s that 1t 1s not
the point light source state, namely that 1t 1s the high
brightness light source, 1t 1s next determined whether or not
a count up condition for high brightness light source state
has been satisfied (5835). Here, the disengagement counter 1s
incremented when a condition of in-screen brightness dii-
ference being small 1s satisfied. This 1s because there 1s a
condition that in-screen brightness ditlerence 1s large, men-
tioned 1n (vi1) described above in the determination condi-
tions for high brightness light source subject of the light
source subject determination.

With this embodiment, average brightness value (BVave)
for the finely divided photometry areas 1s subtracted from
maximum brightness (BVmax) of the finely divided pho-
tometry areas, as shown by equation (4) below, and it 1s
determined that in-screen brightness difference 1s small
when this subtraction value 1s less than or equal to a 2.8 step.
It should be noted that about 2.8 1s an example, and a value
that 1s larger or smaller than this value may be used as long
as 1t 1s a value that enables determination that in-screen
brightness difference 1s small. With this embodiment, hys-

teresis 1s allowed by setting a subtraction value to a value
that 1s a 0.7 (3.5-2.8) step darker than the determination

condition of determination condition (vi1) for the case of
point light source 1n step S25 described above.

BVmax-5Vave=2.§ (4)

If the result of determination 1n step S33 or S35 1s that the
count up condition has been satisfied, counting up of the
disengagement counter 1s carried out (S37). Counting up 1s
not carried out together for the case of the point light source
state and the case of the high brightness light source state,
but counting 1s carried out separately. If this counting up has
been carried out, or 1t the result of determination 1n step S33
or S35 1s that the counter condition has not been satisfied, it
1s determined whether or not the counter value has exceeded
the determination value THa (S39).

If the result of determination in step S39 is that the
counter value has exceeded the determination value THa,
then the subject state is set to the normal subject state (S41).
If the standby state 1s entered 1n the point light source state
or the high brightness light source state, then in the event
that the result of determination 1n step S33 or S35 continues
for a given number of times, the point light source state or
high brightness light source state 1s disengaged and the
normal subject state 1s set.

On the other hand, if the result of determination in step
S39 1s that the counter value has not exceeded the determi-
nation value THa, then the subject state 1s kept as 1t 1s (S43).
As a result, the subject state 1s maintained at the point light
source state or the high brightness light source state.

Once the subject state has been set in step S41, or S43, the
originating tflow 1s returned to.

Next, the subject change determination of step S9 (refer
to FIG. 6) will be described using the flowchart shown 1n
FIG. 9. It should be noted that in the case where subject
change determination is carried out 1n the 1nitial state, since
the subject state 1s “unclear”, as the result of determination
in step S51, the flow shown n FIG. 9 1s eflectively not
executed (S51 determination: unclear).

In the event that the subject state 1s point light source or
high brightness light source, 1f a means of determination 1s
only the disengagement determination of step S19, 1t 1s not
possible to disengage that state with other than a standby
phase. Under these circumstances, 1n cases such as when a
camera 1s moving frequently such as at the time of hand-held
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shooting, if a point light source or high brightness light
source 1s erroneously determined once, that state will con-
tinue endlessly.

Accordingly, 1n a case where pan or tilt 1s detected and
conditions for subject change determination have been sat-
1sfied, 1t 1s assumed that there has been movement from a
subject which has been determined as a point light source or
high brightness light source to another subject, and the
subject state 1s made “unclear”. Also, this time, the AF
control state transitions to the wob state, and wobbling drive
1s commenced. In the flow of FIG. 9, when carrying out
subject change determination, the determination 1s carried
with different content for the point light source state and the
high brightness light source state.

If the flow for subject change determination 1s entered, 1t
1s first determined whether or not 1t 1s a point light source
state (S51). The point light source state 1s set in step S23. In
this step 1t 1s determined whether or not the point light
source state 1s currently set, and 1n the case of the point light
source state there 1s a transfer to S53, while 1n the case of the
high brightness light source state there 1s a transier to S55.
Also, 1n the case of a normal subject or unclear, no process-
ing 1s executed and there 1s a transier to RETURN.

If the result of determination 1n step S51 1s the point light
source state, 1t 1s determined whether pan or tilt 1s large, and
whether there 1s not low brightness (S53). This determina-
tion 1s carried out for every given number of frame in the
case ol the point light source state. In this step, it 1s
determined whether or not there 1s panning, where the
camera swings leit and right by greater than or equal to a
grven amount, or tilt, where the camera swings up and down
by greater than or equal to a given amount, based on
detection signals from the gyro sensor circuit 28. It 1s also
determined whether a brightness value 1s not lower than a
given value. With this determination, it 1s determined that 1t
1s not low brightness when an average brightness value
BVave of the finely divided photometry areas 1s greater than
or equal to BV1.

On the other hand, 11 the result of determination 1n step
S51 1s that 1t 1s not the point light source state, 1n the case
of a high brightness light source state it 1s determined
whether or not plan or tilt 1s large (S55). The high brightness
light source state 1s set 1 step S25. This determination 1s
carried out for every frame 1n the case of the high brightness
light source state. In this step, similarly to step S53, 1t 1s
determined whether or not there 1s panning, where the
camera swings leit and right by greater than or equal to a
grven amount, or tilt, where the camera swings up and down
by greater than or equal to a given amount, based on
detection signals from the gyro sensor circuit 28.

If the result of determination 1n step S33 1s that pan or tlt
1s large and 1t 1s not low brightness, or if the result of
determination in step S35 1s that pan or tilt 1s large, then the
subject state 1s set to unclear (S59). In the event that these
determination results are Yes, then since the subject state has
changed from the point light source state or the high
brightness light source state, the subject state 1s set to
“unclear”. In the event that ‘“unclear” has been set, the
previously described step S9 1n FIG. 6 1s returned to, and in
step S15 light source subject determination 1s carried out,
and a subject state of either the point light source state, the
high brightness light source state, or the normal subject state
1s set (refer to FIG. 7).

On the other hand, 1f the result of determination 1n step
S53, regarding pan and tilt being large and it not being low
brightness, 1s No, then the subject state 1s kept at 1t 1s (857),
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and similarly, 1f the result of determination 1n step S55 1s not
that pan or tilt are large also, the subject state 1s kept as it 1s
(S61).

Once the subject state has been set 1n steps S57, S59 and
S61, or 1f the result of determination i1n step S51 was
“unclear”, the flow for subject change determination 1is
terminated and the orniginating tlow 1s returned to.

Next, light source subject countermeasure processing will
be described. At the time of carrying out AF using the flow
shown 1n FIG. 6 to FIG. 9 described previously, 1t 1s possible
to detect a point light source or high brightness light source,
which are problematic subjects. In the event that such a
problematic subject has been detected, AF control such as
(1x) to (x1) described 1n the following 1s carried out. Some or
all of (1x) to (x1) below may be adopted. Executing all of the
processes 15 more eflective.

(1x) Set cutofl frequency coeflicients for HPP (high pass
filter) for point light source and for high brightness light
source.

Cutofl frequencies for high pass filters are set to a
frequency of twice the frequency that 1s currently set. For
example, 1n a case where two high pass filters, namely HPF1
and HPF2, are provided, maximum values for cutofl ire-
quencies that are respectively set may be clipped.

(x) Make AF area size large.

The AF control circuit 12 calculates AF evaluation values
for a given area from within 1mage data from the image
sensor 24, and carries out AF control. In the case of a point
light source subject or a high brightness light source subject,
which are problematic subjects, the size of this area 1s
changed.

(x1) Carry out squared brightness correction on AF evalu-
ation value.

Specifically, correct AF evaluation value using equation
(5) below.

e

2

Y__nor ) y (3)

area_ si1ze_ nor

AFval correct _ilm = Afval raw X (

Y__now area_ size

Here,

AFval correct 1lm: value of Afval raw that has been
corrected for a light source subject

Afval_raw: integrated value of contrast evaluation value
within AF area

Y _nor: fixed value parameter that 1s a value derived by
normalizing brightness value within AF area

Y _now: integrated value of brightness evaluation value
within AF area

area_siza_nor: lixed value parameter, that 1s a value
derived by normalizing number of pixels of AF area

area_size: number of pixels of AF area

k: correction coellicient, fixed value parameter, written at
the manufacturing stage

Cutofl frequency coetlicients of the respective HPFs, AF
area size, brightness correction and correction coeflicient
etc. described above may be changed to respectively optimal
settings for the point light source subject and the high
brightness light source subject, or they may be the same.

Also, 1if, as a result of the flow shown 1n FIG. 6 two FIG.
9 described above, the subject state 1s the normal subject
state or unclear, AF control such as in (x11) to (xiv) below 1s
carried out.

(x11) Set cutofl frequency coethicient for normal high pass
filter.

(x111) Return AF area size to original.
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(x1v) Remove square correction for AF evaluation values
of all areas.

As has been described above, with the one embodiment of
the present invention, in a state where a point-like light
source subject 1s currently determined (for example, deter-
mination of the point light source state in S31 of FIG. 9), in
a case where determination of orientation stability indicates
unstable, and a photometric value does not indicate low
brightness (Yes at S53 1n FI1G. 9), a subject 1s determined to
be not a point-like light source (for example, S59 1n FIG. 9).
In this way, 1t 1s possible to continue with a determination of
a stable point-like light source even 1f there 1s a pan or tilt
operation at the time of shooting a night scene etc., and it 1s
possible to improve stability of AF control for a light source
subject.

Also, with the one embodiment of the present invention,
for 1mage signals from an 1mage sensor, first divided areas
(for example, finely divided photometry areas) and second
divided areas having an area that i1s larger than the first
divided areas (for example, coarsely divided photometry
areas) are set (refer, for example, to FIG. 2 to FIG. 4), first
photometric values based on 1image signals corresponding to
the first divided areas and second photometric values based
on 1mage signals corresponding to the second divided areas
are calculated (refer, for example, to S1 and S3 1n FIG. 6),
and whether or not there 1s a point light source subject
currently determined based on the first photometric values
and the second photometric values (for example, S21 1n FIG.
7). As a result, 1t 1s possible to etliciently and accurately
determine a point light source subject 1n a reduced process-
ing time, compared to determining a point light source by
searching for high brightness areas in pixel units.

Also, with the one embodiment of the present invention,
threshold values are set for maximum value and minimum
value among a plurality of first photometric values, and it
second photometric values indicate lower brightness than
the threshold values a point light source subject 1s currently
determined (for example, equation (2), S21 i FI1G. 7). Since
determination threshold values are calculated for in-screen
maximum brightness value and minimum brightness value
within a taken scene, 1t 1s possible to determine optimal
threshold values 1n that taken scene, and it 1s possible to
accurately determine a point light source subject.

Also, with the one embodiment of the present invention,
in a case where a diflerence between maximum value and
average value among a plurality of first photometric values
1s larger than a given value, 1t 1s currently determined to not
be a point-like light source subject ({or example, equation
(2) and S25 1 FIG. 7). As a result, accurate determination
1s possible even when 1t 1s not a point-like light source
subject.

Also, with the one embodiment of the present invention,
for a standby state in which focus detection 1s carried out
with a focus lens stopped (for example, FIG. 5(b) and S17
in FIG. 6), 1n a case where a state in which subject brightness
does not 1indicate low brightness continues for a given time
or longer ({or example, S33, S39 Yin FIG. 8) 1n a state where
a point-like light source subject 1s currently determined (for
example, S31 Yes 1n FIG. 8), it 1s determined to not be a
point-like light source subject (for example, S41 1n FI1G. 8).
In this way, since continuation for a given time or longer can
be determined, 1f 1t becomes no longer a point-like light
source subject during the standby state, the determination 1s
not changed frequently, and 1t 1s therefore possible to
perform determination accurately and stably.

It should be noted that with the one embodiment of the
present 1nvention, when determining a point-like light
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source or a high brightness light source etc. determination 1s
based on one or a plurality of conditions, but there may be
additional determination conditions to those described 1n the
embodiment, or some of those described may be omitted.

Further, with the one embodiment of the present mmven-
tion, an apparatus for taking pictures has been described
using a digital camera, but as a camera 1t 1s also possible to
use a digital single lens retlex camera or a compact digital
camera, or a camera for movie use such as a video camera,
and further to have a camera that 1s incorporated into a
mobile phone, a smart phone, a mobile information terminal
(PDA: Personal Digital Assistant), personal computer (PC)
tablet type computer, game console etc. In any event, the
present invention may be adopted in any apparatus that
subjects an optical image to photoelectric conversion using,
an 1mage sensor, and carries out focus adjustment by moving
a focus lens based on the resulting signals.

Also, among the technology that has been described 1n
this specification, with respect to control that has been
described mainly using flowcharts, there are many instances
where setting 1s possible using programs, and such programs
may be held 1n a storage medium or storage section. The
manner of storing the programs in the storage medium or
storage section may be to store at the time of manufacture,
or by using a distributed storage medium, or they be
downloaded via the Internet.

Also, regarding the operation flow 1n the patent claims,
the specification and the drawings, for the sake of conve-
nience description has been given using words representing
sequence, such as “first” and “next”, but at places where it
1s not particularly described, this does not mean that imple-
mentation must be 1n this order.

As understood by those having ordinary skill in the art, as
used 1n this application, ‘section,” ‘unit,” ‘component,’ ‘¢le-
ment,” ‘module,” ‘device,” ‘member,” ‘mechanism,” ‘appara-
tus,” ‘machine,” or ‘system’ may be implemented as circuitry,
such as integrated circuits, application specific circuits
(“ASICs”), field programmable logic arrays (“FPLAs”),
etc., and/or software implemented on a processor, such as a
MmICroprocessor.

The present mvention 1s not limited to these embodi-
ments, and structural elements may be modified in actual
implementation within the scope of the gist of the embodi-
ments. It 1s also possible form various inventions by suitably
combining the plurality structural elements disclosed 1n the
above described embodiments. For example, it 1s possible to
omit some of the structural elements shown 1n the embodi-
ments. It 1s also possible to suitably combine structural
clements from diflerent embodiments.

What 1s claimed 1s:

1. A focus adjustment device for carrying out focus
adjustment by moving a focus lens based on 1mage signals
ol an 1image sensor for forming a subject image, comprising:

a point light source determination section which deter-
mines a point-like light source subject based on the
image signals,

an orientation stability determination section which deter-
mines stability of orientation by detecting orientation of
the focus adjustment device,

a photometry section which outputs photometric values
corresponding to subject brightness based on the image
signals, and

a focus adjustment section which carries out a focus
adjustment operation using the 1image signals, based on
a determination result of the point light source deter-
mination section,
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wherein the point light source determination section, 1n a
state where a point-like light source subject i1s currently
determined, when a determination result of the orien-
tation stability determination section indicates unstable

out with the focus lens stopped,
and wherein the point light source determination section,
in the standby state, 1n a case where a state 1n which

18

the photometry section does not indicate low bright-
ness, determining that the subject 1s not a point-like
light source.
7. The focus adjustment method of claim 6, wherein
the photometric values are detected

and a photometric value output from the photometry ° . ..
section does not indicate low brightness, determines first divided areas are set, ‘fm_d second divided areas of
that the subject is not a point-like light source larger area than the first divided areas are set, based on
2. The focus adjustment device of claim 1, wherein the image 31g11:§118,, and .
the photometry section comprises as the photometric values, first photometric values are
a divided area setting section which sets first divided 10 calculated based on 1mage signals corresponding to the
areas, and second divided areas of larger area than the first (?“IVlded Areas, E}nd Sec‘?fﬂd photometric xialues are
first divided areas. and calculated based on 1image signals corresponding to the
a photometric value calculation section which calculates secgnd dlwd‘f’ad Areds; L L
first photometric values based on image signals corre- Where{n determination of the point light source subject 1s
sponding to the first divided areas, and second photo- 13 carried out based on the first photometric values and the
metric values based on 1mage signals corresponding to second photometr ic values. _ |
the second divided areas 8. The focus adjustment method of claim 7, wherein
wherein the point light source determination section detenl}lnatéin Eﬂ;he lpomt light Sc:il}rce 1Shmade .When
determines whether or not there 1s a point light source setting threshold values corresponding to the maximum
subject based on the first photometric values and the 2° value and the FILTLITRL value among a plurality of the
second photometric values first photometric values, and the second photometric
3. The focus adjustment devi;:e of claim 2. wherein values indicate lower brightness than the threshold
the point light source determination section sets threshold o x%aﬁue; ' 4 hod of claim 7. where;
values corresponding to maximum value and minimum - 1he locus adjustiment method ol claim '/, wherein
value among a plurality of the first photometric values, 23 non-point Light SOUILL detennlqatlon 15 tatt 1ec} out 1o
and determines a point light source subject when the determine a light SOUTCC tha.t 1s not a poit-like light
second photometric values indicate lower brightness source based ol the image signals, {:md. |
than the threshold values here, the non-point light source determination determines
4. The focus adjustment device of claim 2, further com- that.t_ilere 1s not a pomt-hke. light source subject when
prising 30 a difference between maximum value and average
a non-point light source determination section for deter- Talue E}[Iﬁlong th? plur alllty ot first photometric values 1s
mining a light source that 1s not a point-like light source ATSCL Ml @ SIVER VATHE. .
based on the image signals 10. The focus adjustment method of claim 6,
wherein the non-point light source determination section hav111g a’tiagldbg Statel 11 W?Ch ft;cus detection 1s carried
determines that there is not a point-like light source 3> Ot With the 10¢ts Iells stopped,
subject when a difference between maximum value and and wherein determination of the point light source sub-
average value among the plurality of first photometric ject, 1n the standby' state, m a case Wl}ere a state 1n
values is larger than a given value. which a photometric value corresponding to subject
5. The focus adjustment device of claim 1 brightness does not indicate low brightness continues
having a standby state in which focus detection is carried 49 lor a given me or l.onger I a state Where . pomt-.l tke
light source subject 1s currently determined, determines

that there 1s not a point-like light source subject.
11. A non-transitory computer-readable medium storing a

computer program for controlling a computing device that
includes a focus adjustment device for carrying out focus
adjustment by moving a focus lens based on 1mage signals
of an 1mage sensor for forming a subject image, the com-
puter program comprising:
determiming a point-like light source subject based on the
image signals,
determinming stability of orientation by detecting orienta-
tion of the focus adjustment device,
outputting photometric values corresponding to subject
brightness based on the image signals, and
carrying out a focus adjustment operation using the 1mage
signals, based on a determination result of the point
light source determination section,
wherein at the time of the point light source subject
determination, 1n a state where a point-like light source
60 subject 1s currently determined, when a determination
result of the orientation stability determination section
indicates unstable and a photometric value output from
the photometry section does not indicate low bright-

ness, determinming that the subject 1s not a point-like
light source.

output of the photometry section does not indicate low
brightness continues for a given time or longer in a state 4>
where a point-like light source subject 1s currently
determined, determines that there 1s not a point-like
light source subject.

6. A focus adjustment method, for a focus adjustment
device for carrying out focus adjustment by moving a focus >¢
lens based on 1mage signals of an 1image sensor for forming
a subject 1mage, comprising;

determining a point-like light source subject based on the

image signals,

determining stability of orientation by detecting orienta- >3

tion of the focus adjustment device,

outputting a photometric value corresponding to subject

brightness based on the image signals, and

carrying out a focus adjustment operation using the image

signals, based on a determination result of the point
light source determination section, and

wherein at the time of the point light source subject

determination, 1n a state where a point-like light source
subject 1s being been determined, when a determination
result of the orientation stability determination section 6>
indicates unstable and a photometric value output from I I
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